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Abstract. Presenting information in a user-oriented way has a significant im-
pact on the success and comprehensibility of data visualizations. In order to cor-
rectly and comprehensibly visualize data in a user-oriented way data specific 
aspects have to be considered. Furthermore, user-oriented perception characte-
ristics are decisive for the fast and proper interpretation of the visualized data. 
In this paper we present a taxonomy for graph visualization techniques. On the 
one hand it provides the user-oriented identification of applicable visual fea-
tures for given data to be visualized. On the other hand the set of visualization 
techniques is enclosed which supports these identified visual features. Thus, the 
taxonomy supports the development of user-oriented visualizations by examina-
tion of data to obtain a beneficial association of data to visual features.  

Keywords: graph visualization taxonomy, user-oriented visualization, visual 
features.  

1   Introduction 

Information Visualization aims to provide visualization techniques to present data in 
an efficient and effective way [11]. As main objective the comprehensive preprocess-
ing of the data can be named, so users can immediately gather information and inte-
ract with it to identify relevant aspects. The evolved visualization techniques in the 
Information Visualization community utilize different visualization metaphors to 
present the data and impart implied data characteristics to the user. These metaphors, 
in turn, utilize different visual features, like color, order, size, shape, etc., to gain their 
metaphoric expressiveness.  

The purposeful usage of visual features depends on two factors: On the one hand 
an appropriate mapping of data characteristics to visual features is crucial. Visual 
features vary in their suitability for presenting and imparting specific data, which 
depends on the kind of given data characteristics. On the other hand visual features 
are interpreted by users in different ways, thus the resulting mental map in mind of 
the user may strongly differ from the intention the visualization designer aspired. As a 
matter of fact different visualization techniques support diverse sets of visual features. 
Thus, the varying support for visual features and the varying suitability of visual fea-
tures for specific data characteristics leads to the following, scarcely contradicted 
statement: different visualization techniques differ in their suitability for presenting 
different data characteristics.  
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In this paper we present a new user-oriented taxonomy of graph visualization tech-
niques based on the data-oriented analysis of supported visual features. The taxonomy 
classifies the visualization techniques according to commonly supported visual fea-
tures. Furthermore, the taxonomy implies a selection guide based on the given data 
characteristics for an appropriate mapping of data to visual features. The selection 
guide offers a sequence of the compatible visual feature according to their  
clearness and directness for the user. So the taxonomy can be used to identify appro-
priate graph visualization techniques depending on the data characteristics to be  
visualized.  

The graph visualization taxonomy is the result of a three-parted process. In Section 
2 the first process step dealing with identifying the visual variables is described. In the 
second process in Section 3 a survey of graph visualization techniques is presented 
which summarizes and arranges the visualization techniques into user oriented clus-
ters. The outcomes of steps one and two are the input for process step three, described 
in Section 4. Here user oriented graph visualization taxonomy based on the visual 
features will be constructed. The last Section demonstrates how this taxonomy can be 
utilized to bridge the gap between data characteristics and human perception  
characteristics.  

2   Fundamental Visual Features 

To display information in an intuitive manner and thus impart knowledge to users 
visual features (or visual variables) are utilized. These visual features act like graphi-
cal metaphors which point out the information itself in a way which structures the 
visual communication. Each visual feature reflects perception characteristics which 
include regularities for cognitive processing [18]. To obtain an overview of visual 
features some related work is described here.  

In the research field of Information Visualization visual features had been ex-
amined for a long time. The most prominent and fundamental works are these of Ber-
tin [3] and Mackinlay [16]. In their observation they found out these visual features 
radically effect humans’ perception of the displayed information. So they identified 
visual features and chunked them into reasonable groups. 

2.1   Visual Variables 

Bertin brought up the theory of visual variables in his work semiology of graphics [3]. 
This theory claims that these variables fundamentally impacts the way of perceiving 
graphically displayed information. Therefore he enlists the following visual variables: 
position, shape, orientation, color, motion, texture, value, and size where the variable 
value can be interpreted as luminance or grey tone to distinguish it from the variable 
color. These variables had been differentiated into the four categories associative, 
selective, ordered/ordering, and quantitative visual variables. In Fig. 1 these visual 
variables are graphically presented.  
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Fig. 1. Visual variables by Bertin [3], taken from [16] 

2.2   Ranking of Perceptual Tasks for Visual Variables 

Based on the work described in Section 2.1 Mackinlay extended these visual variables 
by length, angle, volume, connection, and containment [15]. Furthermore, he identi-
fied a ranking of perceptual tasks for the sets of quantitative, ordinal and nominal 
visual variables. These rankings are displayed in Fig. 2.  

 

Fig. 2. Ranking of perceptual tasks for visual variables [15] 

3   Graph Layout Techniques 

For the hierarchy of visualization techniques two-dimensional graph-based layouts are 
examined. These are the most adequate visualization techniques for the standard user: 
he can easily interact with them and most accurately interpret the displayed data.  

The identification of supplied visual variables in a graph visualization technique 
are examined according to these variables. Most existing graph technique surveys 
differentiate according to mathematical, behavioral, or perceptual (like visual clutter) 
aspects. For the approach presented in this paper a user-specific differentiation ac-
cording to aspects of the visual result is required.  
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Fig. 3. User-oriented structure of graph layout visualization techniques 
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Therefore, existing surveys [4,5,8,10,12,17,19] were examined and restructured. 
The taxonomical differentiation is based on Keim [10,12] and is transformed to diffe-
rentiate the visual result the user perceives [7,13]. To obtain a most complete picture 
of visualization techniques also some important works examining specialized tech-
niques are regarded [1,2,6,9,14].  

As a results of the visualization technique survey, the taxonomy (shown in Fig. 3) 
differentiates on the first level in i) tree layouts, ii) network layouts, and iii) combina-
tions, which mainly depends on the given data structure to visualize. The second level 
differentiates predominantly according to the visual result the user perceives, which 
correlates with the set of supported visual variables. 

4   User-Oriented Taxonomy of Graph Visualizations 

In this Section the graph layout techniques (see Section 3) are analyzed according 
their support of visual features (Section 2.). The techniques are evaluated according 
the visual variables they support.  

4.1   Support for Visual Features in Visualization Techniques 

The evaluation of the support of specific visual features in the visualization tech-
niques is presented in Fig. 4. If a feature is available in the visualization it is marked 
as ‘X’, if not it is marked as ‘–‘. If a variable is included but not designated for dis-
playing information but could principally be utilized for this it is marked as ‘(X)’, if a 
variable is not available in a graph layout but could be integrated it is marked as ‘(-)’.  

 

Fig. 4. Evaluation of support for visual features in the graph layout visualization techniques 
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4.2   Procedure for Construction of Graph Visualization Taxonomy 

Based on the evaluation of support for visual features in the graph layouts in Fig. 4 
and the feature classes quantitative, ordinal, and nominal by Mackinlay [16] (Section 
2.2), the user-oriented taxonomy is build up. In this paper for each of these classes a 
single taxonomy is build up. Therefore, the following procedure is applied: 

The taxonomy starts with the element all. Visual features which are supported by 
all techniques are assigned to this element. Afterwards, the features are to arrange 
according to the ranking (for quantitative, ordinal, or nominal, Section 2.2). The sub-
sequent procedure has to be iterated until all layout techniques are included in the 
taxonomy, respectively each taxon at the end of this differentiation contains exactly 
one visualization technique. Techniques are grouped as taxon in the taxonomy which 
supports the first visual variable. The same holds for the techniques which do not 
support this visual feature. For both taxa those visual features are assigned to the taxa 
which are supported or not supported by all techniques included in the taxa.  

4.3   The Resulting Oser-Oriented Graph Visualization Taxonomy 

Applying the procedure for constructing, described in Section 4.2, the result is a tax-
onomy of graph visualization techniques. Due to the data-oriented ordering of the 
visual features in the procedure according to user-oriented perception of information 
displayed with the visual features, this resulting taxonomy is user-oriented based on 
the data-oriented examination of these features. 

 

 

Fig. 5. Graph visualization taxonomy according to visual variables applicable for quantitative 
data 
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Fig. 6. Graph visualization taxonomy according to visual variables applicable for ordinal data  

 

Fig. 7. Graph visualization taxonomy according to visual variables applicable for nominal data  

The user-oriented taxonomies for presenting quantitative, ordinal, and nominal da-
ta with adequate visual features will be presented in the Figs. 5, 6 and 7. In these 
figures green colored features are available, red colored (and signed) features are not 
available for the specific taxon. Subsequent a guide is given how these taxonomies 
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can be interpreted and be utilized to identify adequate visualization techniques for 
given kinds of data. 

5   Application Scenario Using the Taxonomy  

The taxonomy implies a correlation between data types and user-adequate visualiza-
tion features. Thus, when the task is to present a specific data type the taxonomy de-
picts this visualization feature which should be utilized to visualize the data. At the 
same time the taxonomy presents the set of graph layout techniques which embody 
selected variables, if interpreted as decision tree. Thus it can be used to identify those 
layout techniques which can be applied to display an amount of data types.  

Furthermore, on the right side the taxonomy demonstrates a sequence for the visua-
lization techniques according to their expressiveness in terms of the number of avail-
able visual features for a given kind of data type. Thus, at the upper side this layout 
technique is presented which embodies most visual features. Walking down the graph 
layout techniques their expressiveness according to the embodied visual features 
decreases.  

For example, when three data elements are to visualize which are of the type quantit-
ative: According to the quantitative taxonomy when selecting the ‘positive’ paths in the 
tree the data should be visualized by utilizing position, length and angle. Furthermore, 
the set of graph layout techniques embodying these features are beneath the taxon ‘an-
gle’(‘links and sets’, ‘directed links’, ‘hyperbolic’, and ‘classical tree’). One of these 
techniques can be used to visualize the data in a user-oriented way utilizing those visual 
features. The final selection of the specific technique is a design decision and depends 
on the usage scenario and specific user group. Thus, the taxonomy preselects applicable 
layout techniques and provides the allocation of beneficial visual features for presenting 
the data that way the user can intuitively and easy percept and interact with. 

6   Conclusion 

In this paper a novel taxonomy is developed which offers the identification of ade-
quate visual features for presenting data in a user-oriented way. To achieve this, exist-
ing visualization techniques are summarized and re-organized to a user-driven catego-
rization. For the purpose of visualizing data for the standard user those visualization 
techniques were considered which are graph-based and two-dimensional. The visuali-
zation techniques were evaluated for their support of visual features. Based on the 
evaluation result the taxonomy had been constructed for quantitative, ordinal and 
nominal data types.  

Using the taxonomy adequate visual features are depicted which should be utilized 
to visualize a given data element according to the elements data type. Furthermore, 
the set of visualization techniques is enclosed which support the identified visual 
features, which can thus be applied to display an amount of given data in a user-
oriented way. In addition, the taxonomy presents a sequence for the visualization 
techniques according to their expressiveness in term of the number of supported  
features. 
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Due to the data type-specific ordering of the visual features according to their per-
ception characteristics for users, thus forming a user-oriented sequence, the result is a 
user-oriented taxonomy for graph visualization techniques based on a data-oriented 
examination of visual features in these visualization techniques. 

 
Acknowledgments. The here described work was developed as a part of the Core-
Technology-Cluster for Innovative User Interfaces and Visualizations of the THE-
SEUS Program, a 60-month program partially funded by the German Federal Minis-
try of Economics and Technology. 

References 

1. Daniel, A., Munzner, T., Auber, D.: Topo-Layout: Multilevel Graph Layout by Topologi-
cal Features. IEEE Transactions on Visualization and Computer Graphics 13(2), 305–317 
(2007) 

2. Wilhelm, B., Jünger, M., Mutzel, P.: Simple and Efficient Bilayer Cross Counting. In: 
Goodrich, M.T., Kobourov, S.G. (eds.) GD 2002. LNCS, vol. 2528, pp. 130–141. Sprin-
ger, Heidelberg (2002) 

3. Bertin, J.: Semiology of graphics. University of Wisconsin Press (1983) 
4. Brodbeck, D., Mazza, R., Lalanne, D.: Interactive Visualization - A Survey. In: Lalanne, 

D., Kohlas, J. (eds.) Human Machine Interaction. LNCS, vol. 5440, pp. 27–46. Springer, 
Heidelberg (2009) 

5. Collins, C.: CSC 2524: Graph Visualizations, 2006. Department of Computer Science, 
University of Toronto (2006) 

6. Consens, M.P., Mendelzon, A.O.: Hy+: A Hygraphbased Query and Visualization System. 
In: Visualization System (Video Demonstration). Proc. ACM SIGMOD 1993, pp. 511–516 
(1993) 

7. Harel, D.: On Visual Formalisms. Communications of the ACM 31 (1988) 
8. Herman, I., Melancon, G., Marshall, M.S.: Graph visualization and navigation in informa-

tion visualization: A survey. IEEE Transactions on Visualization and Computer Graph-
ics 6(1), 24–43 (2000) 

9. Holten, D.: Hierarchical Edge Bundles: Visualization of Adjacency Relations in Hierar-
chical Data. IEEE Transactions on Visualization and Computer Graphics 12(5), 741–748 
(2006) 

10. Keim, D.A.: Databases and Visualization. In: Jagadish, H.V., Mumick, I.S. (eds.) SIG-
MOD Conference, p. 543. ACM Press, New York (1996) 

11. Keim, D.A.: Information Visualization and Data Mining. IEEE Transactions on Visualiza-
tion and Computer Graphics 7(1) (2002) 

12. Keim, D.A.: Visual techniques for exploring databases. Invited Tutorial. In: Int. Confe-
rence on Knowledge Discovery in Databases, KDD 1997 (1997) 

13. Kosara, R., Hauser, H., Gresh, D.: An Interaction View on Information Visualization. In: 
Proceedings of Eurographics (2003) 

14. Leissler, M.: A Generic Framework for the Development of 3D Information Visualisation 
Applications. Doctor thesis, Technical University Darmstadt, Germany (2004) 

15. Mackinlay, J.: Automating the Design of Graphical Presentations of Relational Informa-
tion. ACM Transactions on Graphics 5, 110–141 (1986) 

16. Qeli, E.: Information Visualization Techniques for Metabolic Engineering. Doctor thesis, 
Philipps-University Marburg, Germany (2007) 



 User-Oriented Graph Visualization Taxonomy 585 

17. Shi, K., Irani, P., Li, B.: An Evaluation of Content Browsing Techniques for Hierarchical 
Space-Filling Visualizations. In: INFOVIS 2005: Proceedings of the 2005 IEEE Sympo-
sium on Information Visualization, p. 11. IEEE Computer Society, Washington, DC 
(2005) 

18. Tversky, A.: Features of Similarity. Psychological Review 84(2), 327–352 (1977) 
19. Yee, K.-P., Fisher, D., Dhamija, R., Hearst, M.: Animated Exploration of Dynamic Graphs 

with Radial Layout. In: INFOVIS 2001: Proceedings of the IEEE Symposium on Informa-
tion Visualization 2001 (INFOVIS 2001), p. 43. IEEE Computer Society, Washington, DC 
(2001) 


	User-Oriented Graph Visualization Taxonomy: A Data-Oriented Examination of Visual Features
	Introduction
	Fundamental Visual Features
	Visual Variables
	Ranking of Perceptual Tasks for Visual Variables

	Graph Layout Techniques
	User-Oriented Taxonomy of Graph Visualizations
	Support for Visual Features in Visualization Techniques
	Procedure for Construction of Graph Visualization Taxonomy
	The Resulting Oser-Oriented Graph Visualization Taxonomy

	Application Scenario Using the Taxonomy
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




